This study examined the relationship between endogenous hormones and cognitive function in nondemented, ethnically-diverse community-dwelling older men enrolled in the Einstein Aging Study (EAS). All eligible participants (185 men, mean age = 81 years) received neuropsychological assessment (Free and Cued Selective Reminding Test (FCSRT), Logical Memory (LM), Trail Making Test B (TMTB), block design (BD)) and provided blood samples for hormonal assays (total estradiol, total testosterone, calculated free testosterone index). Linear regression analysis adjusted for age, education, body mass index, and cardiovascular comorbidities indicated that men with high levels of total estradiol demonstrated better FCSRT verbal memory performance (b = 0.17, p < 0.02) compared to men with lower levels of total estradiol. The results remained unchanged when the model was further adjusted for ethnicity. We did not detect an association between testosterone and cognitive performance. These findings indicate that high levels of total estradiol in older men are associated with better performance on a cue-based, controlled learning test of verbal memory that is a sensitive predictor of dementia.
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Introduction
The aging process is associated with heterogeneous declines in cognition both within and across individuals with normal cognitive abilities, mild cognitive impairment, and dementia (Christensen, 2001; Jak et al., 2009; Zimmerman et al., 2006) . Cognitive impairment in elderly adults is a critical public health concern that has been associated with functional decline, increased length of hospital stays, late life depression, and decreased quality of life (Alexopoulos et al., 2002; Gallo & Lebowitz, 1999; Hoogerduijn, Schuurmans, Duijnstee, de Rooij, & Grypdonck, 2007) . Identifying predictors of cognitive change is a vital step toward improving the lives of the growing population of elderly individuals. Although the underlying biological causes of individual differences in cognitive function and decline are likely multifactorial, endogenous hormones may be an important determinant of cognitive performance in older adults (e.g., see Yaffe et al., 2007) . A wide range of hormones exhibit age-associated alterations (Lamberts, van den Beld, & van der Lely, 1997) . Among elderly men, levels of the sex hormones testosterone and estradiol have been shown to decrease with age, while sex hormone-binding globulin (SHBG) levels increase with age (Moffat et al., 2002; Wolf & Kirschbaum, 2002; Yaffe, Lui, Zmuda, & Cauley, 2002) .
Studies that examine relationships between cognitive function and endogenous testosterone levels among healthy nondemented older men have generally reported that higher levels of testosterone confer a cognitive advantage. An early study by Barrett-Connor and associates (Barrett-Connor, Goodman-Gruen, & Patay, 1999) found that higher bioavailable testosterone was associated with better performance on tests of general mental status and episodic memory. Five-year intervals separated the time between acquisition of the blood samples and testing of cognitive function. Subsequent cross-sectional reports indicated that higher levels of testosterone in older men were related to better performance on tests of general mental status, executive function, and psychomotor speed (Yaffe et al., 2002) , memory (Muller, Aleman, Grobbee, de Haan, & van der Schouw, 2005; Thilers, Macdonald, & Herlitz, 2006) , processing speed (Martin, Wittert, Burns, Haren, & Sugarman, 2007; Muller et al., 2005) , and visuospatial abilities (Thilers et al., 2006) . A recent study of 54 healthy older men reported a curvilinear relationship between free and bioavailable testosterone and performance on tests of working memory (Matousek & Sherwin, 2010) . In a longitudinal study, Moffat and colleagues (Moffat et al., 2002) reported that men with higher free
